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(54) Gel sealing device

(57) The present invention relates relates to a gel
sealing device for sealing a passage of elongate parts
through an opening. Such gel sealing device is preferably
arranged in a housing used in telecommunication tech-
nology. The inventive gel sealing device comprises a gel
sealing block (5) which provides a sealing section (22)
through which the elongate parts (13) extend, wherein
the gel sealing block (5) comprises an upper flange (11)
and a lower flange (12) with a support section (11a, 12a,
12b) disposed therebetween. The upper and lower flang-

es (11, 12) sandwiches in direction of extension of the
elongate parts (13), a gel inner ring (7) supported by said
support section (2) and a gel outer ring (6, 10a) covering
the gel inner ring (7) in a radial direction extending trans-
verse to said extension direction. The gel inner ring (7)
and the gel outer ring (6, 10a) are made of a gel sealing
material, wherein the sealing section (22) is formed ther-
ebetween. The gel sealing block (5) is adapted to seal in
the sealing section (22) a tube end of at least one tube
(14) guiding at least one of the elongate parts.
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Description

[0001] The present invention relates to a gel sealing
device for sealing a passage of elongate parts through
an opening. The gel sealing device provides a sealing
section through which the elongate parts extends, where-
in the gel sealing device comprises a gel sealing block
having an upper flange and a lower flange with a support
section disposed therebetween for supporting a gel ring
sandwiched between the flanges in direction of extension
of the elongate parts and which forms the sealing section.
[0002] Such a gel sealing device is e.g. known from
WO 2005/027290 A1, which finds particular application
in the field of telecommunications technology to which
the present invention also preferably relates.
[0003] The known gel sealing device is accommodat-
ed in a lower housing body which is connectable to an
upper housing body which forms a cable organizing area
and is provided with a foldable gel ring comprising two
semicircular gel ring segments which abut against each
other in a radial inner area of the gel sealing device to
form a common sealing section therebetween through
which a plurality of cables extends. Conventionally, the
plurality of cables comprises at least one cable from a
provider site and at least one cable ranging to a customer
site, e.g. a dwelling unit, wherein said provider cable and
said customer cable are spliced within the organising ar-
ea provided in an area of the upper housing body in which
the splicing is sealed against environmental influences.
The provider cable denoting a main cable may comprise
one or more signal transmitting elements, such as an
optical fibre element or a metal wire element, which is at
last surrounded by an outer jacket protecting said ele-
ment. The customer cable normally comprises an optical
fibre element or a metal wire element to be spliced with
the assigned element of the main cable in the organizing
area of the upper housing body, wherein said optical fibre
element or metal wire element is also protected by an
outer jacket or a tube as e.g. used in blown fibre appli-
cation.
[0004] Conventionally, the jacket or tube extends
through the sealing section and is retained in the organ-
izing area, wherein the optical fibre element or metal wire
element guided by said jacket or tube is completely ex-
posed in the organizing area by completely removing the
respective part of the jacket in the organizing area or by
providing the tube with its tube end in said organizing
area, respectively. That is, the jacket or tube forms a
jacket or tube end in the organizing area, wherein said
jacket/tube end needs to be sealed by a gel sealing mem-
ber covering and sealing the jacket/tube end in both axial
directions thereof. In other words, each customer cable
ending in the organizing area and provided to be spliced
with the assigned element of the main cable, needs to
be sealed with the gel sealing member at the jacket/tube
end. Accordingly, the installation of the cables is time-
consuming. Furthermore, as the customer cables nor-
mally extend through the sealing section in the form of

bundles, care needs to be taken, at the time of handling
one of said cables for e.g. a splice operation, for the ca-
bles of the bundles not to be handled in order to prevent
damage to said cables.
[0005] It is an object of the present invention to provide
a gel sealing device with improved sealing property for
simplifying assembling of the gel sealing device and for
reducing an installation time of parts to be sealed.
[0006] In order to solve the above object, the present
invention proposes a gel sealing device as defined in
claim 1.
[0007] The present invention is based on the concept
that the gel sealing device, comprising a gel sealing block
with a gel inner ring and a gel outer ring covering said
gel inner ring and forming a sealing section therebe-
tween, is adapted to seal in said sealing section a tube
end of at least one tube guiding at least one elongate
part. As the present invention finds preferably application
in the field of telecommunication technology, an elongate
part is constituted by a commonly known cable which
protects a signal transmitting element such as an optical
fibre element or a metal wire element as described above.
Based on said explanation, a tube refers preferably to
any means suitable for protecting and guiding the signal
transmitting element. The tube end denotes the axial end
of the tube in its direction of extension. The gel outer ring
and the gel inner ring are made of a gel sealing material
commonly known for cable housing used in the technical
field of telecommunication technology.
[0008] This gel sealing material is a highly viscous liq-
uid which can be regarded as a pseudo plastic or non-
Newtonian fluid (cp. EP 0 426 658 B1 and EP 0 681 598
B1). In other words, the gel sealing material has the ca-
pability of being deformable to adopt as a negative pat-
tern, the contours of the surfaces of the parts surrounding
the gel sealing material, particularly of the upper and low-
er flanges and of a housing body accommodating the gel
sealing device, provided for contacting the gel sealing
material to perform sealing and for supporting axially and
radially the gel outer ring and the gel inner ring. Further-
more, as the gel inner ring is also made of such a gel
sealing material, the portion of the elongate parts, which
are preferably constituted by a plurality of cables extend-
ing between the gel outer ring and the gel inner ring will
be fully surrounded, i.e. encapsulated in its circumferen-
tial direction by the gel sealing material. Accordingly, the
gel sealing material will flow and will be pressed towards
the contact surfaces provided with the housing for the
gel sealing material by exerting a predetermined pres-
sure onto said gel sealing material, wherein a sealing is
obtained therebetween. Said pressure can be preferably
achieved by dimensioning the gel outer ring and/or gel
inner ring larger than a space provided in the gel sealing
device for supporting the gel outer and inner rings, re-
spectively. Alternatively, or in addition thereto, the gel
sealing device is preferably adapted to compress the gel
outer and inner rings with respect to each other, prefer-
ably by moving at least the upper flange or the lower
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flange towards the other flange.
[0009] By ending the tube in the sealing section of the
gel sealing device, no further gel sealing members are
required additionally to the gel sealing device. Further,
the sealing section formed by the gel inner ring and the
gel outer ring can be used for the tube ends, wherein the
tube ends can be disposed adjacently to each other in
circumferential direction of the gel sealing device. Pref-
erably, the tube ends are disposed in a central portion of
the sealing section to ensure a reliable sealing thereof.
[0010] In a preferred embodiment of the present inven-
tion, the sealing section provides a termination which is
adapted to abut against the tube end in the extension
direction of the tube and which is adapted to let pass the
elongate part guided by the tube and protruding from the
tube end. Preferably, the termination is formed at least
by the outer circumferential surface of the gel inner ring
or by the inner circumferential surface of the gel outer
ring. Particularly, the respective circumferential surface
of the gel inner ring and the gel outer ring comprises a
groove for receiving an end part of the tube, wherein the
groove extends from an axial end side of the gel inner
ring or of the gel outer ring, respectively, into the sealing
section and forms with its axial end side in the sealing
section an abutment shoulder against which an axial end
side of the tube end abuts in a tube receiving state. The
tube can be thereby axially retained in one axial direction.
More preferably, the groove has a depth corresponding
to a thickness of the tube material surrounding the pas-
sage for the elongate part guided by the tube. Thereby,
the elongate part can protrude from the tube end without
interference caused by the termination. Additionally, the
elongate part can be supported and guided by the portion
of the respective gel inner and outer ring following in axial
direction of the groove after the termination after leaving
the tube end.
[0011] To facilitate a further reliable alignment of the
tube end in the sealing section, the gel sealing device
preferably comprises a tube alignment means arranged
at the lower flange for holding in an aligned manner, the
tube end in the sealing section.
[0012] Concerning the directions and positions of up-
per, lower, axial, circumferential, inner, outer and radial
as indicated for describing the invention, an upper and
lower direction is to be understood as running parallel to
the axial direction of the gel sealing device which corre-
sponds substantially to the extension direction of the
elongate parts, wherein the lower direction directs to a
lower side of the gel sealing device, which refers to an
incoming side of the tube, and wherein the upper direction
directs to the opposite side, that is, the side to which the
elongate part guided by the tube extends. Further, in the
sense of the present invention, a circumferential direction
refers to the direction running around the longitudinal axis
of the gel sealing device, whereas an inner direction and
an inner side or a radial inner direction and a radial inner
side relate to the direction running perpendicular to and
towards the longitudinal axis. The outer direction (radial

outer direction) and outer side (radial outer side) direct
to the opposed direction of the inner direction and inner
side, respectively. This explanation shall not be under-
stood as limiting the cross sectional shape of the gel seal-
ing device to round configuration. Oval, triangular, rec-
tangular or polygonal cross sections are also feasible.
[0013] More preferable, the tube alignment means
comprise at least two opposing lips forming a tube chan-
nel therebetween for axially guiding the tube to be intro-
duced, wherein said tube channel has an opening with
an inner diameter adapted to closely fit at least part of
an outer circumference of the tube in a tube receiving
state to secure the tube at least in a radial or circumfer-
ential direction of the gel sealing device. The tube receiv-
ing state corresponds to a state in which the tube is in-
stalled in the gel sealing device, particularly in the tube
alignment means. For facilitating the close fit, the opening
preferably has at least two tube guiding portions extend-
ing by a predetermined length in axial direction of the
tube, i.e. extending in parallel width the direction of ex-
tension of the tube, and coming into contact with the outer
circumference of the tube over its axial extension length,
wherein the tube guiding portions preferably oppose
each other. In case of two guiding portions, each can be
provided with one lip. By increasing the number of tube
guiding portions, said tube guiding portions can be pref-
erably arranged equally space apart in circumferential
direction of the opening. Thereby, the tube can be re-
tained at least in radial or circumferential direction of the
gel sealing device. By preferably increasing the contact
area between the tube guiding portions and the tube in
its received state, the tube can be likewise axially retained
due to a frictional force acting between the tube guiding
portion and the tube in its received state. More preferable,
the opposing lips form an opening adapted to completely
surround and contact the outer circumference of the tube.
[0014] In a further preferred embodiment, each of the
lips has a conical half-shell shape, wherein the opposing
lips form a conical tube channel therebetween with a
small diameter side having the opening and facing the
sealing section. Preferably, the opposing lips extend in
the area between the gel outer ring and the gel inner ring.
In other words, the opposing lips protrude in axial direc-
tion from an upper side of the lower flange towards the
sealing section and are completely covered by a lower
axial end side of the gel outer ring and the gel inner ring.
Accordingly, the gel inner ring and the gel outer ring adopt
the shape of an outer circumference of the opposing lips,
respectively; thereby completely covering said opposing
lips by forming sealing lips having the adopted shape,
which seal the tube channel at least at its upper axial end
side.
[0015] According to a further preferred embodiment of
the present invention, the gel sealing device comprises
an elongate parts guiding means arranged at the upper
flange, wherein said elongate parts guiding means com-
prises two opposing guiding lips forming a channel ther-
ebetween for guiding the elongate part in axial direction,
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wherein said channel has an opening with an inner di-
ameter adapted to closely fit the part of a outer circum-
ference of the elongate part in an elongate part receiving
state in order to secure the elongate part at least in a
radial or circumferential direction of the gel sealing de-
vice. Preferably, the guiding lips of the elongate part guid-
ing means can be formed similarly to the lips of the tube
alignment means, whereby same effects can be
achieved. Thus, in a further preferred embodiment, each
of the guiding lips has a conical half-shell shape, wherein
the opposing guiding lips form a conical cable channel
therebetween with a small diameter side having the
opening and facing the sealing section.
[0016] In a further preferred embodiment, the elongate
part guiding means and the tube guiding means are ax-
ially aligned with respect to each other, wherein the elon-
gate part guiding means is arranged at the upper first
ring segment and is adapted to receive the elongate part
guided by the tube. According thereto, as the elongate
part guided by the tube has a smaller diameter than the
tube, the opening formed between the opposing guiding
lips of the elongate part guiding means has an inner di-
ameter smaller than the inner diameter of the opening
formed by the opposing lips of the tube alignment means.
In general, the tube alignment means provides an open-
ing for the tube with a diameter larger than the opening
provided with the elongate part guiding means arranged
in axial direction opposed to the tube alignment means.
Thereto, the tube and the elongate part guided by the
tube are axial aligned to each other, wherein a displace-
ment of the elongate part with respect to the tube can be
prevented. Thus, a risk of damage to the elongate part
after leaving the tube end can be minimized.
[0017] In a further preferred embodiment, the gel seal-
ing device comprises an elongate part guiding means
arranged at the upper flange and an elongate part guiding
means arranged at the lower flange for guiding another
elongate part, which is an elongate part not guided by
the tube, from the lower side of the gel sealing device to
its upper side through the sealing section. Preferably, the
elongate part can be formed of a main cable which is
thereby guided through the sealing section of the gel seal-
ing device. According thereto, in parallel to the tubes, the
main cable extending towards the upper side of the gel
sealing devicecan be guided and aligned in a similar man-
ner as the tube, wherein the main cable has an outer
jacket which preferably extends through the sealing sec-
tion of the gel sealing device and being partially removed
in an upper area of the gel sealing device to expose the
respective elements to be spliced with the assigned elon-
gate part constituted by a further cable guided by the
tube.
[0018] According to another preferred embodiment,
the tube alignment means comprises a tube support se-
cured to the lower flange at a side opposing the gel seal-
ing device, wherein said tube support has at least one
tube retaining channel formed at a circumferential outer
surface of the tube support and adapted to axially retain

the tube in the gel sealing device. Preferably, the tube
support is secured to the lower flange by latching means.
The tube retaining channel extends in axial direction of
the gel sealing device, i.e. in parallel to the direction of
extension of the tube. Preferably, the tube retaining chan-
nel is axially aligned with the tube alignment means, that
is, the tube retaining channel is axially aligned with the
opening formed with the tube alignment means for guid-
ing the tube therethrough. Moreover, the tube retaining
channel is adapted and/or interacts with further means
such, that the tube received in the tube retaining channel
is at least axially fixed to the tube support. For instance,
the tube retaining channel can comprise recesses for se-
curing the tube in the tube retaining channel by means
of a cable strap.
[0019] In a further preferred embodiment, the tube re-
taining channel is an U-shaped recess formed in the outer
circumferential surface of the tube support and has at
least a section with an inner diameter smaller than a outer
diameter of the tube for clamping the tube therein. Hence,
no further means are required for clamping the tube in
the tube retaining channel of said tube support.
[0020] According to a further preferred embodiment,
the tube alignment means comprises a tube clamp hav-
ing a tube receiving section of an U-shape. Further, the
tube retaining channel is formed of a U-shaped recess
which has a first section with an inner diameter smaller
than a second section arranged adjacently to the first
section and being adapted to receive the tube clamp,
wherein between the first and second sections, a change-
over is formed which provides an abutment surface for
the tube clamp in a direction transverse to the direction
of extension of the tube retaining channel. In particular,
the tube clamp having the U-shaped tube receiving sec-
tion is adapted to be inserted into the tube retaining chan-
nel with its open side. The tube received by the tube
clamp is then radially retained in the tube retaining chan-
nel. Further, the tube clamp has a width in the direction
transverse to the extension direction of the tube receiving
section larger than an inner diameter of the first section
and smaller than an inner diameter of the second section
in order to clamp the tube clamp in the second section.
According thereto, the tube clamp is adapted to abut with
its axially end side against the abutment surface formed
by the change-over between the first and second sec-
tions of the tube retaining channel in the received state
of the tube clamp. Further, the tube clamp is adapted to
be secured onto the tube such, that an axial displacement
between the tube clamp and the tube is prevented. Thus,
the tube clamp holding the tube will axially retain the tube
in the tube retaining channel, when the tube clamp with
the tube is received by said tube retaining channel in its
second section due to abutment of the axial end side of
the tube clamp with the abutment surface formed by the
change-over between the first and second sections.
[0021] In a further preferred embodiment, the tube sup-
port has a circumferential recess formed in a circumfer-
ential outer surface of a wall section defining the U-

5 6 



EP 2 330 707 A1

5

5

10

15

20

25

30

35

40

45

50

55

shaped recess, wherein said circumferential recess ex-
tends in circumferential direction of the tube support and
is adapted to receive a side protrusion protruding laterally
from the tube clamp. By interaction of said circumferential
recess with the side protrusion in the received state there-
of, an axial securing of the tube can be further improved.
[0022] According to a further preferred embodiment,
the axial abutment surface comprises an axial recess
extending in axial direction of the tube retaining channel
and adapted to receive an axial protrusion provided with
the tube clamp, wherein said axial protrusion protrudes
from one end side of the tube clamp in a direction parallel
to the direction of extension of the tube retaining channel.
In the received state of the tube clamp in the tube retain-
ing channel, the axial protrusion is received by the axial
recess and will be held therein in radial and circumfer-
ential direction thereof. Further, by abutting the abutment
surface of the change-over, the tube clamp and the tube
are axially held, at least, in the abutment direction.
[0023] In a further preferred embodiment, the tube
clamp has in axial direction of the U-shaped tube receiv-
ing section, a radial tube clamp securing section, which
comprises two opposing wall sections formed in axial
elongation of the opposed wall sections defining the jour-
nals of the U-shaped receiving section, wherein an en-
gaging pawl protrudes from the opposing wall section in
a circumferential direction. Further, the second section
of the tube retaining channel has a recess for receiving
said engaging pawl and for securing the tube clamp in
its clamping state in radial direction of the tube support.
Thereto, a further improved securing of the tube clamp
and of the tube in radial and circumferential direction of
the tube support can be achieved. Preferably, the engag-
ing pawl is provided at the end side of the tube clamp
which opposed the end side comprising the axial protru-
sion. Hence, after first inserting the axial protrusion in the
assigned recess, and then clamping the engaging pawl
into the respective recess, the tube clamp and tube are
axially, radially and circumferentially retained in the tube
retaining channel.
[0024] For facilitating a securing of the tube to the tube
clamp in a received state in the tube retaining channel,
the tube clamp preferably comprises a bridge section ex-
tending transverse to the U-shaped tube receiving sec-
tion to elastically abut against the tube in radial inner
direction of the tube support in the clamping state of the
tube clamp. In other words, the tube clamp presses the
tube to the radial inner side of the tube support in its
received state, whereby a displacement of the tube with
respect to the tube clamp in its received state can be
prevented. Thus, the holding force acting between the
tube support and the tube clamp can be transferred to
the tube, whereby the tube is reliably retained in the tube
retaining channel of the tube support.
[0025] According to another preferred embodiment,
the tube supported is adapted to retain a cable not guided
by the tube in a similar manner as the tube by providing
a respective configuration as described above with re-

spect to the cable to be retained. In other words, the tube
support is likewise adapted to retain the main cable at
least in axial direction of the gel sealing device.
[0026] The present invention will now be described in
further detail by referring to a preferred embodiment de-
picted in the accompanying drawings. In these drawings:

Figs. 1A-1C show a perspective side view of a hous-
ing comprising a gel sealing device ac-
cording to the embodiment in an assem-
bled and disassembled state of up- per
and lower housing bodies,

Fig. 2 shows an exploded perspective side
view of the housing of Figs. 1A to 1C with-
out the upper and lower housing bodies,

Fig. 3A shows a cross-sectional side view of the
housing of Fig. 1B without the loop sec-
tion holder,

Fig. 3B shows an enlarged view of section IIIB of
Fig. 3A,

Fig. 4 shows a perspective side view of the gel
sealing device of Fig. 2,

Fig. 5 shows a perspective side view of the gel
sealing device of Fig. 4 with disas- sem-
bled second circumferential segment,

Fig. 6 shows a side view of the cable end tube
alignment means,

Fig. 7 shows a perspective rear-side view of the
cable and tube alignment means of Fig.
6,

Fig 8 shows a perspective side view of a fur-
ther housing comprising the gel sealing
device according to the embodiment in
an assembled, and

Fig. 9 shows an exploded perspective side
view of the housing of Fig. 8.

[0027] For the following description of the housing 1,
it is to be understood that an upper direction is directed
to the side of the lower housing body 3 to which the upper
housing body 2 is connected, whereas a lower direction
refers to the opposed side thereof. An inner direction re-
lates to the direction pointing to the central axis of the
tubular-shaped lower housing body 3, whereas an outer
direction corresponds to a direction from the central axis
of the lower housing body 3 up to its radial outer side. A
circumferential direction refers to a direction running in
parallel with the circumference about the central axis of
the lower housing body 3. An axial direction refers to the
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direction running parallel with the middle axis of the lower
housing body 3.
[0028] Figs. 1A to 1C show a perspective side view of
the housing 1 made by injection molding and comprising
the lower housing body 3 of a tubular shape forming a
passage for guiding the main cable 13 and a plurality of
cables guided by a plurality of tubes 14 from the lower
side to an upper side of the lower housing body 3. The
upper side of the lower housing body 3 closed by the
upper housing body 2 in the assembled state of the hous-
ing 1 defines a cable organizing area in which the plurality
of cables, i.e. the main cable 13 and the plurality of cables
guided by the tubes 14 are handleable. Said organizing
area has a loop section holder 4 attached to a fixation
member holder 18. As can be seen from Figs. 1C and
particularly from Fig. 2, the housing 1 comprises a gel
sealing device which is received and held in the passage
of the lower housing body 3, wherein the fixation member
holder 18 and the loop section holder 4 are arranged on
the upper side of the gel sealing block 5. The loop section
holder 4 provides a base for at least one loop section
(not shown) to be attached to said loop section holder 4.
The loop section is adapted to store an overlength of the
assigned cable. The fixation member holder 18 has a
disc-like shaped fixation member holder base 18a having
a receiving portion 18f provided at the central portion for
allowing attachment of the loop section holder 4 to the
fixation member holder 18. The receiving portion 18f is
formed of a protrusion extending in axial direction to the
upper side and having a receiving hole adapted to receive
a pin-like part of the loop section holder 4 provided at its
lower end and having a polygon shape. The receiving
hole of the receiving portion 18f has a corresponding
shape at its inner circumferential side. Thereby, a rota-
tional move of the loop section holder 4 in an assembled
state with respect to the fixation member holder 18 is
prevented.
[0029] As shown in Fig. 2, the fixation member holder
18 comprises a plurality of bar-shaped protrusions 18b
extending in axial direction towards the upper side.
Thereby, the fixation member holder 18 adopts a crown
shape. Each bar-shaped protrusion 18b is adapted to
hold a fixation member 19 which can be attached to an
end side of a cable guided by the tube 14. In particular,
said bar-shaped protrusion 18b comprises in axial direc-
tion two openings which communicate with an outside of
the bar-shaped protrusion 18b by a recess extending
from the opening to the circumferential edge of the bar-
shaped protrusion 18b. The fixation members 19 have
two pins adapted to be received by the openings of the
bar-shaped protrusion 18b wherein said pins have at its
free end side, a swelling part with an outer width larger
than the middle section of the pin extending from the
fixation member holder base 18a to the swelling part.
The middle section of the fixation member 19 has an
outer width being equal or smaller than the recess direct-
ing to the opening of the bar-shaped protrusion 18b. The
fixation member 19 is inserted from the side of the bar-

shaped protrusion 18b, i.e. the fixation member 19 is in-
serted into the openings of the bar-shaped protrusion
18b from the circumferential side. Thereby, the fixation
member 19 is axially and radially fixed with respect to
the fixation member holder 18.
[0030] On a radially inner side of the bar-shaped pro-
trusion 18b, a reinforcing member 18g is provided which
fixes the bar-shaped protrusion 18b to the upper surface
side of the fixation member holder base 18a. Moreover,
the fixation member holder 18 comprises a plurality elon-
gations 18c extending between the bar-shaped protru-
sions 18b to the radial outer side, wherein the plurality
of elongations 18c forms an outer circumference having
a diameter larger than a diameter of the gel sealing device
and smaller than an inner diameter of the lower housing
body 3. The sections between the pluralities of elonga-
tions 18c form an inner circumference with a diameter
smaller than the diameter of the gel sealing device. The
plurality of elongations 18c is supported by an upper sec-
tion of the lower housing body 3. In particular, the lower
housing body 3 comprises in axial direction, a lower sec-
tion and the upper section, wherein the upper section
has an inner diameter larger than the lower section.
Thereby, a step forming an abutment surface extending
in radial direction of the lower housing body 3 is formed
at the change-over between the upper section and the
lower section of the lower housing body 3. The upper
section of the lower housing body 3 comprises at its inner
circumferential surface, a plurality of protrusions project-
ing radially from the inner circumferential surface by a
length being equal to or smaller than a radial length of
the abutment surface formed by the step. The plurality
of protrusions projects further in axial direction at least
until the upper edge of the upper section. The plurality
of protrusions are arranged in such a manner that a plu-
rality of recesses is formed therebetween which are
adapted to axially receive the plurality of elongations 18c
provided with the fixation member holder 18 from the
upper side of the lower housing body 3. In an assembled
state of the fixation member holder 18 within the lower
housing body 3, a twist of the fixation member holder 18
with respect to the lower housing body 3 can be prevent-
ed thereby.
[0031] As it is evident from Figs. 1A to 3B, the gel seal-
ing device retained in the passage of the lower housing
body 3 protrudes from the lower side of the lower housing
body 3 by a predetermined length. As shown in Fig. 2,
the gel sealing block 5 comprises an upper flange 11 and
a lower flange 12 with a support section 11a, 12a dis-
posed therebetween, wherein the upper and lower flang-
es 11, 12 sandwich in axial direction, a gel inner ring 7
and a gel outer ring 6, 10a covering the gel inner ring 7
in radial direction, wherein the gel inner ring 7 and the
gel outer ring 6, 10a forms a sealing section therebe-
tween. The gel sealing device further comprises at the
lower side of the lower flange 12, a cable and tube align-
ment and supporting means 15 for guiding and holding
the main cable 13 and the plurality of tubes 14 extending

9 10 



EP 2 330 707 A1

7

5

10

15

20

25

30

35

40

45

50

55

from the lower side of the lower housing body 3.
[0032] As can be seen from Figs. 2 to 3A, the upper
flange 11 is disc-shaped and has at its outer circumfer-
ence, a plurality of recesses providing a plurality of pas-
sageways 23 extending in axial direction. The upper
flange 11 comprises at its lower side, a cylindrical round-
shaped protrusion 11a having an outer diameter smaller
than an inner diameter defined by the bottoms of the plu-
rality of passageways 23. The round-shaped protrusion
11a projects from the lower side of the upper flange 11
toward the lower flange 12. The outer circumferential sur-
face of the round-shaped protrusion 11a provides a first
portion of the support section 11a, 12a, 12b formed be-
tween the upper and lower flanges 11, 12. The upper
flange 11 comprises at its lower side, i.e. the side sur-
rounded by the outer circumferential surface of the round-
shaped protrusion 11a, a ring-shaped recess 41 and in
the centre axis, a pin-like member 17a extending from
the lower side of the upper flange 11 towards the lower
flange 12 and towards the cable and tube alignment and
supporting means 15. The ring-shaped recess 41 is
adapted to receive a free-end side of a ring-shaped pro-
trusion 12b provided with the lower flange 12. The recess
41 and the pin-like member 17a both extend in axial di-
rection.
[0033] The lower flange 12 is disc-shaped and com-
prises a plurality of recesses at its outer circumference,
forming a plurality of passageways 23 extending in axial
direction. The lower flange 12 has at its upper side, a
step formed round-shaped protrusion 12a, 12b projecting
from the upper side of the lower flange 12 in axial direc-
tion. An outer diameter of the step formed round-shaped
protrusion 12a, 12b is smaller than an inner diameter
defined by the bottoms of the plurality of the passage-
ways 23 formed in the outer circumference of the lower
flange 12. The step formed round-shaped protrusions
12a, 12b has a first section 12a fixed to the upper side
of the lower flange 12 and having an outer diameter larger
than an outer diameter of the second section 12b pro-
jecting from an upper side of the first section 12a. The
second section 12b is ring-shaped and is adapted to be
received by the ring-shaped recess 41 provided with the
upper flange 11. The outer circumferential surfaces of
the step formed round shaped protrusions 12a, 12b form
the remaining part of the support section 11a, 12a, 12b
disposed between the upper flange 11 and the lower
flange 12.
[0034] The lower flange 12 further comprises an open-
ing at its central portion which guides therethrough the
pin-like member 17a formed with the upper flange 11.
The lower flange 12 comprises on its upper side in the
area between the ring-shaped, second section 12b, sev-
eral pin-like protrusions 42 projecting from the other side
of the lower flange 12 in axial direction. Said pin-like pro-
trusions 42 cooperate with thereto associated recesses
formed in the lower side of the upper flange 11 in a radial
inner area defined by the ring-shaped recess 41. In par-
ticular, the pin-like protrusions 42 are received by the

corresponding recesses provided with the upper flange
11 in an assembled state of the gel sealing block 5,
whereby said recesses and the pin-like protrusions 42
form a twist-preventing means preventing a twist of the
upper flange 11 with respect to the lower flange 12 in
said assembled state. Further, the lower flange 12 and
the upper flange 11 are movable with respect to each
other, wherein the ring-shaped second section 12b is fit-
ted into the ring-shaped recess 41 of the upper flange 11.
[0035] The upper flange 11 and the lower flange 12
have each at their opposing sides, in axial elongation of
the passageways 23, protruding lips 24, 28 for guiding
and aligning the cable and tube into and out of the sealing
section 22 formed between the gel inner ring 7 and the
gel outer ring 6, 10a. As said lips 24, 28 are substantially
identically shaped, the lips 24 provided with the lower
flange 12 will be described in detail in the following,
wherein the described configuration of said lips 24 also
applies basically in a corresponding manner to the lips
28 formed with the upper flange 11.
[0036] As shown in Figs. 2 to 3B, the lower flange 12
comprises directly adjacent to the passageway 23 in axial
elongation thereof, at its upper side, the conical half-shell
shaped lips 24 having a large diameter lower side fixed
to the lower flange 12 and a small diameter upper side
denoting a free-end side. The opening diameter of said
small diameter upper side corresponds to an outer diam-
eter of the tube 14 guided by said lip 24. The conical half-
shell shaped lip 28 formed with the upper flange 11 has
a small diameter lower side with an opening diameter
corresponding to an outer diameter of the cable guided
through the tube 14, which ends in the sealing section
22. Further, the lower flange 12 provides on a radial inner
side of the conical half-shell shaped lip 24, a recess for
receiving the gel sealing material of the gel inner ring 7
in an assembled state of the gel sealing block 5. Thereby,
the conical half-shell shaped lip 24 is surrounded by the
gel sealing material of the gel inner ring 7 at last in the
assembled state of the gel sealing block 5, wherein the
gel inner ring 7 forms at its axial end side sealing lips.
The lower flange 12 further provides between adjacent
conical half-shell shaped lips 24, a support surface for
radially supporting a lower ring 9, 10c. In other words,
the lower flange 12 comprises in axial elongation of the
wall sections defining the passageway 23, an axial pro-
trusion forming a radial support surface which extends
from a radial surface of said wall sections to the upper
side. The surface formed by the wall sections on the up-
per side of the lower flange 11 and extending to the radial
outer side forms an axial support surface for the lower
ring 9, 10c. Thus, the lower ring 9, 10c is supported by
the lower flange 12 in axial and radial direction by the
aforesaid support surfaces provided at the upper side of
the wall sections defining the passageways 23. Further-
more, the lower flange 12 supports a lower axial end side
of the gel inner ring 7 by the recesses formed in radial
inner direction of the conical half-shell shaped lips 24,
the large diameter side thereof are fixed to the wall sec-
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tions defining the passageways 23. Whereas the axial
lower end side of the gel outer ring 6, 10a, is supported
by the lower ring 9, 10c.
[0037] As it is evident from Figs. 2, 4 and 5, the gel
inner ring 7 is formed of at least one ring extending con-
tinuously in circumferential direction and being supported
by the support section 11a, 12a, 12b formed by the upper
flange 11 and the lower flange 12, respectively. Whereas
the gel outer ring 6, the lower ring 9, 10c and the upper
ring 8, 10b are each comprised of two circumferential
segments. In particular, the gel outer ring 6, 10a com-
prises a first circumferential segment 6 and a second
circumferential segment 10a, which form in an assem-
bled manner, the continuous gel outer ring 6, 10a. The
first circumferential segment 6 is adapted to form with
the gel inner ring 7, a sealing section 22 for the tube end
of the plurality of tubes 14 guided by the passageway 23
and protruding lips 24 into the sealing section 22. The
gel inner ring 7 and the first circumferential segment 6 of
the gel outer ring 6, 10a form for each tube end in the
sealing section 22 a termination 49 against which the
axial end side of tube 14 abuts in its assembled state
(Figs 2 and 3B). Particularly, each of the gel inner ring 7
and the first circumferential segment 6 provides a groove
ranging from the lower flange 12 side into the sealing
section 22, wherein the grooves of the gel inner ring 7
are aligned with thereto assigned grooves provided with
the first circumferential segment 6. Respective assigned
grooves form in an assembled state of the gel sealing
device the termination 49 at their end side in the sealing
section 22, wherein each groove is adapted to partially
surround the received tube end, and wherein the termi-
nation 49 provides a central opening to guide there
through the signal transmitting element protruding from
the tube end at the termination 49 towards the upper
flange 11.
[0038] The second circumferential segment 10a is
adapted to form with the gel inner ring 7, a sealing section
22 at a position where the main cable 13 extends there
through from the lower side to the upper side of the lower
housing body 3. In compliance with the segmental con-
figuration of the gel outer ring 6, 10a, the lower ring 9,
10c and the upper ring 8, 10b comprises each a first ring
segment 10b, 10c and a second ring segment 8, 9, re-
spectively. The first ring segment 10b, 10c and the sec-
ond ring segment 8, 9 form in an assembled manner, the
continuous upper ring 8, 10b and the continuous lower
ring 9, 10c, respectively. Each of the upper ring 8, 10b
and the lower ring 9, 10c, has on its inner circumferential
side, a protruding lip pattern which corresponds in shape
and configuration to the protruding lips 24, 28 provided
with the upper flange 11 and the lower flange 12, respec-
tively. Accordingly, the conical half-shell shaped lips 28
of the upper flange 11 and the upper ring 8, 10b and the
lower flange 12 and the lower ring 9, 10c, respectively,
form a conical channel with a free end side having an
opening diameter adapted to guide therethrough, the
main cable 13, the tube 14 and the cable guided through

the tube 14, respectively (Fig. 3B).
[0039] The lower ring 9, 10c and the upper ring 8, 10b,
further comprises a rim 26 extending at its outer circum-
ference in axial direction towards the gel outer ring 6, 10a
for covering and thereby radially supporting an outer cir-
cumferential surface of the axial upper and lower ends
of the gel outer ring 6, 10a. Each of the upper and lower
ring segments 8, 10b; 9, 10c is secured to the upper
flange 11 and the lower flange 12, respectively. In par-
ticular, the upper and lower second ring segments 8, 9
comprises fixation and alignment means 37, 38, which
are provided at circumferential end sections and at the
circumferential middle section of the upper and lower
second ring segment 8, 9, respectively. The fixation and
alignment means 38 in the middle circumferential section
constitutes a latching means comprised of a detent and
latch, wherein the latch is formed with the upper and lower
flange 11, 12, respectively and wherein the detent is
formed with the upper and lower second ring segment 8,
9, respectively. Adjacent to the detent at both circumfer-
ential sides thereof, a hinge portion 36 made of a bend
extending axially is provided for allowing a releasing of
the part of the second ring segment 8, 9 extending from
the hinge portion 36 to the circumferential end side from
the gel sealing device in a secured state of the detent,
i.e. of the second ring segment 8,9.
[0040] The fixation and alignment means provided at
each circumferential end side of the upper and lower sec-
ond ring segments 8, 9, respectively, is comprised of a
pin receiving hole which receives a pin 37 formed at the
sides of the upper and lower flanges 11, 12 which op-
poses the upper and lower second ring segment 8, 9,
respectively, and which is formed in axial elongation of
the abutment surface of the wall sections defining the
passageways 23. Thereby, the upper and lower second
ring segments 8, 9 are securable to the upper and lower
flanges 11, 12, respectively, by assembling the fixation
and alignment means in axial direction.
[0041] Furthermore, the upper first ring segment 10b
and the lower first ring segment 10c have an identical
shape. Accordingly, in the following, the upper first ring
segment 10b will be described in detail, wherein the de-
scribed configuration of said upper first ring segment 10b,
also applies to the lower first ring segment 10c. As shown
in Fig. 5, the upper first ring segment 10b has a circum-
ferential length corresponding to a circumferential length
of the second circumferential segment 10a of the gel out-
er ring 6, 10a. Thus, the upper first ring segment 10b,
the second circumferential segment 10a and the lower
first ring segment 10c form in an assembled manner one
part with common circumferential end sides extending in
axial direction. The upper first ring segment 10b compris-
es at its radial inner side, two conical half-shell shaped
lips which cooperate with the conical half-shell shaped
lips 24 formed with the upper flange 11 to form a conical
shaped cable channel for the main cable 13. The upper
first ring segment 10b comprises further a rim section 26
covering radially, the upper axial end side of the second
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circumferential segment 10a. Moreover, the first ring seg-
ment 10b has two axial protrusions 35 at its upper side
opposing the rim section 26, wherein said two axial pro-
trusions 35 are disposed at the circumferential end sides
of the upper first ring segment 10b, respectively, as an
axial elongation of said circumferential end sides. Said
two axial protrusions 35 form a detent with a hook portion
at its free end side which grabs the upper flange 11 at
the upper side thereof. The upper flange 11 provides at
its outer circumference a groove extending in axial direc-
tion of the gel sealing device for receiving the detent in
an embedded state (Fig. 6). The groove ends at the upper
side of the upper flange 11 in a recess portion receiving
the hook portion of the detent, wherein the detent ends
at latest in a surface plane formed by the upper surface
of the upper flange 11. Accordingly, said two axial pro-
trusions 35 have an axial length equal to or smaller than
a thickness of the wall section defining the passageway
23 in axial direction. The lower first ring segment 10b,
further comprises radially inside with respect to said two
axial protrusions 35 at or near the edges of circumferen-
tial end sides, a receiving hole 39 adapted to receive a
pin 37 formed with the upper flange 11 in a manner cor-
responding to the pin 37 of the fixation and alignment
means described with respect to the upper second ring
segment 8. In particular, the pin 37 for securing the upper
second ring segment 8 and the upper first ring segment
10b are formed adjacently and protruding from an iden-
tical wall section in axial direction (Fig. 5).
[0042] As shown in Fig. 6, the lower ring segment 9
comprises on its outer circumferential surface, in the re-
gion at the circumferential end sides, a groove 43 which
cooperates with a detent 44, extending at a correspond-
ing position from the lower flange 12 in axial direction.
Said detent 44 is formed on the circumferential outer sur-
face of the wall section defining the passageway 23 for
the main cable 13, wherein said detent 44 is cross-
shaped with a first part extending in axial direction form-
ing the detent engaging the groove 43 and with a second
part extending perpendicular to the aforesaid first part in
axial direction and being fixed to the upper circumferen-
tial surface of the lower flange 12 for forming a pivot axis
about which the detent 44 can be tilted to loosen the
fixation of the lower second ring segment 9 to said detent
44.
[0043] As further shown in Fig. 2, the gel sealing device
comprises a cable and tube alignment and supporting
means 15 attached to the lower side of the lower flange
12. The lower flange 12 comprises latching means 45
axial protruding from the lower side of the lower flange
12 and being received by a recess 46 provided on the
upper side of the cable and tube alignment and support-
ing means 15. The cable and tube alignment and sup-
porting means 15 has a flat upper surface extending in
radial direction and provided to abut against the lower
surface of the lower flange 12. As can be seen from Fig.
3A, the cable and tube alignment and supporting means
15 has a central opening through which the pin-like mem-

ber 17a of the upper flange 11 extends towards the lower
side. Said pin-like member 17a is received by a rod 17
extending with one end, in axial direction through said
central opening of the cable and tube alignment and sup-
porting means 15 and hence, in the opening provided at
the lower side of the lower flange 12. The rod 17 is adapt-
ed to retain the pin-like member 17a in order to move the
upper flange 11 in axial direction. Particularly, the pin-
like member 17a has a male screw thread at the free end
side received by the rod 17, which has a female screw
thread engaging said male screw thread. Thus, by rota-
tional movement of the rod 17 in one circumferential di-
rection, the upper flange 11 is moved towards the lower
flange 12. By rotating the rod 17 in the opposite direction,
the upper flange 11 is moved towards the upper side, i.e.
in a direction opposing the lower flange 12. The rod 17
comprises at its free end side a handhold formed by two
opposing wings and an opening extending in a direction
transverse to the axial direction. Through said transverse
opening, a further rod can be inserted to form a level by
which an increased rotational force can be applied to
reliable compress the gel inner ring 7 and the gel outer
ring 6, 10a. Moreover, the rod 17 has in a region near
the end which receives the pin-like member 17a, counter-
pressure parts 17b abutting against a lower circumfer-
ential surface side of a protrusion extending from the low-
er side of the cable and tube alignment and supporting
means 15 and surrounding the opening through which
the pin-like member 17a received by the rod 17 extends.
Said counter-pressure parts 17b are formed of short bar-
shaped protrusions extending in radial direction from the
rod 17 in opposing directions. Said bar-shaped protru-
sions 17b have a radial length larger than an inner diam-
eter of the protrusion 46 extending from the lower side
of the cable and tube alignment and supporting means
15. Said bar-shaped protrusions 17b abutting against
said ring-shaped protrusion 47 in an assembled state of
the gel sealing block 5 provides a counterpart to the axial
pressured applied by the gel inner ring 7 and the gel outer
ring 6, 10a in the compressed state to prevent a loosening
of said compressed state.
[0044] The cable and tube alignment and supporting
means 15 comprises at its outer circumferential surface,
a plurality of cable and tube retaining channels 27a, 27b,
each extending in axial direction in elongation of the pas-
sageway 23 formed with the lower flange 12. The con-
figuration of the cable and tube retaining channels 27a,
27b will be described below with respect to Figs. 6 and 7.
[0045] As is further evident from Fig. 3A, the cable and
tube alignment and supporting means 15 comprises a
flange portion 15a at its upper side for abutting against
a flange 3a formed with the lower housing body 3 at its
lower side. In particular, the upper side of the cable and
tube alignment and supporting means 15 has an outer
diameter corresponding substantially to the inner diam-
eter of the lower section of the lower housing body 3,
whereas the circumferential surface of the cable and tube
alignment and supporting means 15 extending from said
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flange 15a to the lower side has an outer diameter being
equal or smaller than an inner diameter formed by the
lower flange 3a of the lower housing body 3. Accordingly,
the gel sealing block 5 is supported by the lower housing
body 3 in axial direction by the flange 3a formed at the
lower side of the lower housing body 3. The outer diam-
eter of the gel sealing device is equal or smaller than the
inner diameter of the lower section of the lower housing
body 3 without the flange 3a. Thus, the gel sealing block
5 is axially inserted into said lower housing body 3 from
its upper side.
[0046] Figs. 6 and 7 show a side view and a perspec-
tive rear side view of the cable and tube alignment and
supporting means 15 attached to the lower housing body
3 by means of the flange 15a formed on the upper end
of the cable and tube alignment and supporting means
15 and supporting the lower side of the lower flange 12.
The cable and tube channels 27a, 27b extending in axial
direction in elongation of the passageways 23 comprises
a cable guiding channel 27b for guiding the main cable
13 in axial direction and a tube guiding channel 27a for
guiding the tubes 14 in axial direction. The cable guiding
channel 27b has recesses for fixing the main cable 13 to
the cable and tube alignment and supporting means 15
by means of cable strap. The tube guiding channel 27a
has in axial direction an upper section, a middle section
and a lower section wherein the upper section is arranged
adjacent to the lower flange 12 and wherein the lower
section is provided at the lower side of the cable and tube
alignment and supporting means 15. The middle section
has in circumferential direction, a width smaller than the
upper and lower sections. Thereby, a change-over
formed between the middle section and the upper and
lower sections, respectively, provides an abutment sur-
face 29 extending in circumferential direction. Said abut-
ment surface 29 comprises a recess portion 40 extending
in axial direction (Fig. 7). The tube guiding channels 27a
and the cable guiding channels 27b are each separated
by wall sections 48 extending in axial direction. An outer
circumferential surface of said wall sections 48 forms the
outer circumferential surface of the cable and tube align-
ment and supporting means 15. The wall sections 48
comprise in an area of the upper and lower sections of
the tube guiding channel 27a a recess 30 formed in cir-
cumferential direction over the circumferential width of
said wall sections 48, respectively. The surface sides of
the wall sections 48 defining the tube guiding channel
27a have in the region of the upper and lower sections
of the tube guiding channel 27a in an area of the axial
end sides, a vertical recess portion 34. Said vertical re-
cess portion 34 provides at its outer side and at its axial
end side, which is near the middle section of the tube
guiding channel 27a, counter-surfaces adapted to pre-
vent an axial and radial displacement of an element abut-
ting against said counter-surfaces, respectively. As par-
ticularly shown in Fig. 7, the tube guiding channel 27a
has an undulated bottom surface formed of two wave
crests extending in axial direction in compliance with the

direction of extension of the tube guiding channel 27a.
The middle wave trough formed between the two wave
crests is adapted to guide the tube 14 in axial direction
and has a shape corresponding to the shape of the part
of the tube 14 placed therein and guided thereby.
[0047] Figs. 6 and 7 further show a tube clamp 16 of
a sliding carriage shape. In particular, the tube clamp 16
has two cross-sectional U-shaped tube receiving sec-
tions with a middle recess section disposed there be-
tween. The middle recess section is formed by elongated
journals of the U-shaped tube receiving sections, wherein
the U-shaped tube receiving sections and the middle re-
cess section provide at both circumferential sides of the
tube clamp 16, a common surface side. The middle re-
cess section constituting a bridge section has two cir-
cumferential extending elastically lips each protruding
from one circumferential side to the opposed circumfer-
ential side of the tube clamp 16. One circumferential ex-
tending elastically lip is fixed to one circumferential side
of the tube clamp 16, wherein the other is fixed to the
opposed side. The lips are adapted to expand to a radial
outer side by mounting the tube clamp 16 onto the tube
14. Thus, the tube 14 inserted into the tube guiding chan-
nel 27a is pressed by said circumferential extending lips
onto the bottom surface of the tube guiding channel 27a.
[0048] The tube clamp 16 has at one axial end side,
two axial protrusions 32 protruding from the U-shaped
receiving section in axial direction. Said axial protrusions
32 are adapted to be received by the recess 40 formed
in the abutment surface 29 at the change-over between
the middle section and the lower and upper sections of
the tube guiding channel 27a. At the opposed axial end
side of the tube clamp 16, a second recess portion is
formed, which has two engaging pawls 33 extending from
said recess portion in circumferential direction. Hence,
said engaging pawls 33, if viewed from a rear side of the
tube clamp 16 (see Fig. 7) extend from the elongated
journals of the U-shaped tube receiving section. Said en-
gaging pawls 33 are adapted to be received by the ver-
tical recess portions 34 formed in the upper and lower
sections of the tube guiding channel 27a. The tube clamp
16 further comprises a circumferential side protrusion 31
which extends from the U-shaped tube receiving section
to the circumferential outer side of the tube clamp 16.
Said circumferential side protrusion 31 is adapted to be
received by the circumferential recess 30 formed on the
outer circumferential surface side of the wall sections de-
fining the tube guiding channels 27a. In addition, the tube
clamp 16 has in radial inner direction with respect to the
axial protrusion 32, a round-shaped edge between the
front edge facing the abutment surface 29 and the radial
inner edge on the bottom surface of the tube guiding
channel 27a. The round shaped edge allows a tiltable
insertion of the tube clamp 16 into the tube guiding chan-
nel 27a, wherein the axial protrusions 32 are first inserted
into the assigned recesses 40 and then the engaging
pawls 33 are clamped into the assigned vertical recesses
34.
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[0049] By inserting at least one tube clamp 16 into the
tube guiding channel 27a, the tube 14 is axially fixed at
least in one axial direction by the abutment surface 29
cooperating with the front edge of the tube clamp 16 from
which the axial protrusion 32 projects in combination with
a cooperation of the vertical recess 34 receiving the en-
gaging pawls 33. By inserting two identical tube clamps
16 in said tube guiding channel 27a in an opposed man-
ner as shown in Fig. 6, the tube 14 is axially fixed along
opposing axial directions. Furthermore, an axial fixation
of the tube 14 in said tube guiding channel 27a, is further
obtained by the cooperation of the circumferential side
protrusion 31 received by the circumferential recess 30.
The radial fixation of said tube 14 is achieved by the axial
protrusion 32 inserted into the recess 40 and by the en-
gaging pawls 33 received by the vertical recess portions
34.
[0050] Based on such fixation, the tube 14 can be re-
liably aligned and held with its tube end in the sealing
section 22 provided between the gel inner ring 7 and the
gel outer ring 6, 10a as shown in Figs. 3A and 3B.
[0051] Figs. 8 and 9 show a further housing 100 re-
ceiving two gel sealing devices according to the preferred
embodiment as described above. As a matter of course,
the further housing 100 can be adapted to receive differ-
ent gel sealing devices. Said further housing 100 com-
prises a tubular upper housing body 101 providing a com-
mon cable organizing area for the cables guided and
sealed by the gel sealing devices, wherein said cable
organizing area is provided between openings formed at
the axial end sides of the upper housing body 101. Each
axial end side of the upper housing body 101 is connect-
able to a lower housing body 102 in a similar manner as
described with respect to the upper housing body 2 and
the lower housing body 3 of the above-described housing
1. Particularly, the lower housing body 102 which re-
ceives the gel sealing device and the assigned end side
of the upper housing body 101 are basically configured
in a corresponding manner as the lower and upper hous-
ing bodies 3, 2 of the above housing 1, wherein the gel
sealing device is retained in each lower housing body
102 in axial direction thereof.
[0052] A method of inserting the main cable 13 and
the tubes 14 in the housing 1 according to the above
preferred embodiment of the present invention will now
be described. In case the housing 1 is pre-assembled as
shown in Fig. 1A, the upper housing body 2 is removed
from the lower housing body 3 which is then moved to
the lower side to expose the gel sealing block 5. The
main cable 13 and the tubes 14 to be installed in the gel
sealing block 5 are inserted through the passage of the
lower housing body 3. To facilitate the installation, the
sealing section 22 provided between the gel inner ring 7
and the gel outer ring 6, 10a is accessibly exposed by a
rotational movement of the rod 17 in one circumferential
direction corresponding to the releasing direction, where-
in the upper flange 11 moves to the upper side, i.e. away
from the lower flange 12, thereby decompressing the gel

inner ring 7 with respect to the gel outer ring 6, 10a. By
said axial movement of the upper flange 11 away from
the lower flange 12, the fixation of the upper and lower
first ring segments 10b, 10c with the second circumfer-
ential segment 10a sandwiched therebetween is re-
leased. Particularly, the pin receiving hole 39 and the pin
37 are separated from each other. Thus, the upper and
lower first ring segments 10b, 10c with the second cir-
cumferential segment 10a can be removed from the gel
sealing block 5. Said release can be performed with or
without releasing the upper and lower second ring seg-
ments 8, 9 sandwiching the first circumferential segment
6. Then, the main cable 13 is inserted from the radial
outer side of the gel sealing block 5 into the passageway
23 and the cable guiding channel 27b provided with the
upper flange 11, the lower flange 12 and the cable and
tube alignment and supporting means 15. If necessary,
the main cable 13 can be looped in the organizing area
and guided back through the gel sealing block 5 to an
outside of the housing 1. After insertion of the main cable
13 in the gel sealing block 5, the upper and lower first
ring segments 10b, 10c with the second circumferential
segment 10a are mounted onto the gel sealing block 5
by inserting the pin 37 into the pin receiving hole 39 and
by moving the upper and lower flanges 11, 12 towards
each other.
[0053] The insertion of the tube 14 can be performed
in parallel with the insertion of the main cable 13 or sep-
arately thereto. Alternatively, or in addition to the release
of the second circumferential segment 10a for exposing
the sealing section 22, the upper and lower second ring
segments 8, 9 with the first circumferential segment 6
sandwiched therebetween are hinged away from the gel
sealing block 5 in a secured state of the upper and lower
second ring segments 8, 9. The tube 14 is inserted from
the radial outer side onto the gel sealing block 5 in such
a manner that the tube end is placed in the groove onto
the gel inner ring 7 in the sealing section 22. The tube
end is aligned with respect to an inner end side of the
groove forming with the assigned groove of the gel outer
ring 6, 10a the termination 49. Further, the tube 14 is
inserted in the tube guiding channel 27a and fixed thereto
by tube clamps 16. In case the cable is not guided through
the tube 14 toward the upper side of the gel sealing block
5, a cable dummy 20 can be introduced into said tube
end from the axial upper side, wherein an upper part of
the cable dummy 20 is held by the fixation member holder
18. Alternatively, the tube end can be closed by a tube
end cap. In the event that a cable is guided through the
tube 14 to the upper side of the gel sealing block 5, the
cable is spliced with an assigned cable guided by the
main cable 13, wherein the splicing is stored in the cable
organizing area. If a splicing of the cable guided by the
tube 14 should not be performed at this time of cable
installation, the cable guided by the tube 14 can be fixed
to a fixation member 19 which can be mounted on the
fixation member holder 18. Thereby, if a splicing of said
cable with the main cable 13 shall be performed at a later
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date, the upper housing body 2 merely needs to be re-
moved from the housing 1 to provide an access to the
free end of the cable held by the fixation member holder
18.
[0054] After performing the insertion of the cable 13
and/or the tube 14, the sealing sections comprising the
cable 13 and the tube 14 are sealed by assembling the
respective circumferential segments 6, 10a to the gel
sealing block 5. The rod 17 is turned in circumferential
direction corresponding to a mounting direction, wherein
the upper flange 11 moves towards the lower flange 12,
for fixing the gel outer ring 6, 10a with the upper and
lower rings 8, 10b; 9, 10c. Prior or subsequent thereto,
the gel sealing device is inserted into the passage of the
lower housing body 3. In case, the gel sealing device is
inserted after rotating the rod 17, the rod 17 is further
rotated in the mounting direction for further compressing
the gel inner ring 7 and gel outer ring 6, 10a, such that
the outer circumference of the gel outer ring 6, 10a is
pressed against the inner circumference of the lower
housing body 3 to obtain the sealing. Then, the fixation
member holder 18 with the loop section holder 4 is in-
stalled on the upper section of the lower housing body 3
by rotationally aligning the fixation member holder 18 due
to the elongated protrusions 18c formed with the fixation
member holder 18 and the recesses provided at the inner
circumferential side of the upper section of the lower
housing body 3. Then, the rod 17 can be further rotated
in the mounting direction in case of need for further com-
pressing the gel inner ring 7 and the gel outer ring 6, 10a,
thereby further pressing the gel sealing material in the
radial outer direction towards the inner circumferential
surface of the lower section of the lower housing body 3
for obtaining a reliable sealing. The upper housing body
2 is fixed to the lower housing body 3 at least after in-
stalling the loop section holder 4.
[0055] Reference list

1, 100 housing

2, 101 upper housing body

3, 102 lower housing body

3a flange of the lower housing body

4 loop section holder

5 gel sealing block

6 first circumferential segment

7 gel inner ring

8 upper second ring segment

9 lower second ring segment

10a second circumferential segment

10b upper first ring segment

10c lower first ring segment

11 upper flange

11a round-shaped protrusion

12 lower flange

12a, 12b step formed round shaped protrusion

13 main cable

14 tube

15 cable and tube alignment and supporting
means

15a flange of the cable and tube alignment and
supporting means

16 tube clamp

17 rod

17a pin-like member

17b counter-pressure part

18 fixation member holder

18a fixation member holder base

18b bar-shaped protrusions

18c elongations

18f receiving portion

18g reinforcing member

19 fixation member

20 cable dummy

22 sealing section

23 passageway

24, 28 protruding lip

26 rim

27a tube guiding channel
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27b cable guiding channel

30 circumferential recess

31 side protrusion

32 axial protrusion

33 circumferential protrusion

34 vertical recess

35 axial protrusion

36 hinge portion

37 pin

38 fixation and alignment means

39 pin receiving hole

40 recess portion

41 ring-shaped recess

42 pin-like protrusion

43 groove

44 detent

45 latching means

46 recess

47 ring-shaped protrusion

48 wall section

49 termination

Claims

1. A gel sealing device for sealing a passage of elon-
gate parts (13) through an opening, wherein the gel
sealing device comprises
a gel sealing block (5) which provides a sealing sec-
tion (22) through which the elongate parts (13) ex-
tend, the gel sealing block (5) comprises an upper
flange (11) and a lower flange (12) with a support
section (11a, 12a, 12b) disposed therebetween,
wherein the upper and lower flanges (11, 12) sand-
wiches in direction of extension of the elongate parts
(13) a gel inner ring (7) supported by said support
section (11a, 12a, 12b) and a gel outer ring (6, 10a)
covering the gel inner ring (7) in a radial direction

extending transversely to the extension direction, the
gel inner ring (7) and the gel outer ring (6, 10a) are
made of a gel sealing material, wherein the sealing
section (22) is formed therebetween,
wherein the gel sealing block (5) is adapted to seal
in the sealing section (22) a tube end of at least one
tube (14) guiding at least one of the elongate parts.

2. The gel sealing device according to claim 1, charac-
terized that the sealing section (22) provides a ter-
mination (49) adapted to abut against the tube end
in the extension direction of the tube (14) and adapt-
ed to let pass the elongate part protruding from the
tube end.

3. The gel sealing device according to claim 1 or 2,
characterized in that the gel sealing device (5)
comprises a tube alignment means (15; 24) arranged
at the lower flange (12) for holding in an aligned man-
ner the tube end in the sealing section (22).

4. The gel sealing device according to claim 3, char-
acterized in that the tube alignment means (15; 24)
comprises at least two opposing lips (24) forming a
tube channel therebetween for axially guiding the
tube (14) to be introduced, wherein said tube channel
has an opening with an inner diameter adapted to
closely-fit at least a part of an outer circumference
of the tube (14) in a tube receiving state to secure
the tube (14) at least in a radial or circumferential
direction of the gel sealing device (5).

5. The gel sealing device according to claim 4, char-
acterized in that each of the lips (24) has a conical
half-shell shape, wherein the opposing lips (24) form
a conical tube channel therebetween with a small
diameter side having the opening and facing the
sealing section (22).

6. The gel sealing device according to any of claims 3
to 5, characterized in that the gel sealing block (5)
comprises an elongate part guiding means arranged
at least at the upper flange (11), wherein said elon-
gate part guiding means comprises two opposing
guiding lips (28) forming a channel therebetween for
guiding the elongate part in axial direction, wherein
said channel has an opening with an inner diameter
adapted to closely-fit a part of an outer circumference
of the elongate part in an elongate part receiving
state to secure the elongate part at least in a radial
or circumferential direction of the gel sealing block
(5).

7. The gel sealing device according to claim 6, char-
acterized in that the elongate part guiding means
and the tube guiding means are axially aligned with
respect to each other, wherein the elongate part
guiding means is adapted to receive the elongate
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part guided by the tube (14).

8. The gel sealing device according to any one of claims
3 to 7, characterized in that the tube alignment
means (15; 24) comprises a tube support (15) se-
cured to the lower flange (12) at a side opposing the
gel sealing device (5), wherein said tube support (15)
has at least one tube retaining channel (27a) formed
at a circumferential outer surface of the tube support
(15) and adapted to axially retain the tube (14) in the
gel sealing block (5).

9. The gel sealing device according to claim 8, char-
acterized in that the tube retaining channel (27a)
is an U-shaped recess formed in the outer circum-
ferential surface of the tube support (15) and has at
least a section with an inner diameter smaller than
an outer diameter of the tube (14) for clamping the
tube (14) therein.

10. The gel sealing device according to claim 8 or 9,
characterized in that the tube alignment means
(15; 24) comprises a tube clamp (16) having a tube
receiving section of an U-shape, and that the tube
retaining channel (27a) is formed of an U-shaped
recess which has a first section with an inner diam-
eter smaller than a second section arranged adja-
cently to the first section and being adapted to re-
ceive the tube clamp (16), wherein between the first
and second sections, a change-over is formed which
provides an abutment surface for the tube clamp (16)
in a direction transversal to the direction of extension
of the tube retaining channel (27).

11. The gel sealing device according to claim 10, char-
acterized in that the tube support (15) has a cir-
cumferential recess (30) formed in a circumferential
outer surface of a wall section (48) defining the U-
shaped recess, wherein said circumferential recess
(30) extends in circumferential direction of the tube
support (15) and is adapted to receive a side protru-
sion (31) protruding laterally from the tube clamp
(16).

12. The gel sealing device according to claim 10 or 11,
characterized in that the axial abutment surface
comprises an axial recess (40) extending in axial di-
rection of the tube retaining channel (27a) and adapt-
ed to receive an axial protrusion (32) provided with
the tube clamp (16), wherein said axial protrusion
(32) protrudes from one end side of the tube clamp
(16) in a direction parallel to the direction of extension
of the tube retaining channel (27a).

13. The gel sealing device according to any one of claims
10 to 12, characterized in that the tube clamp (16)
has in axial direction of the U-shaped tube receiving
section a radial tube clamp securing section, which

comprises two opposing wall sections formed in axial
elongation of the opposed wall sections defining the
journals of the U-shaped tube receiving section,
wherein an engaging pawl (33) protrudes from the
opposing wall sections in a circumferential direction,
and that the second section of the tube retaining
channel (27) has a recess (34) for receiving said en-
gaging pawl (33) and for securing the tube clamp
(16) in its clamping state in radial direction of the
tube support (15).

14. The gel sealing device according to claim 13, char-
acterized in that the engaging pawl (33) is provided
at the end side of the tube clamp (16) which opposes
the end side comprising the axial protrusion (32).

15. The gel sealing device according to any one of claims
10 to 14, characterized in that the tube clamp (16)
comprises a bridge section extending transverse to
the U-shaped tube receiving section to elastically
abut against the tube (14) in radial inner direction of
the tube support (15) in a clamping state of the tube
clamp (16).
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